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Resources: 


• Target: Receptors, Enzymes & DNA 

• Ligand: agonist & antagonist 
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Images and Visualization 


Biological Molecule 1 @ 


Candida albicans dihydrofolate reductase complexed with 
_ dihydro-mcotinamide-adenine-dmucleotide phosphate (NADPH) 
and 5-[{4-METHYLPHENYL)SULFANYL]*2,4* 
QUINAZOUNEDIAMINE (GW578) 

Authors Whitlow, M., Howard, AJ., Kuyper, L.F. 

Whitlow, M.. Howard, AJ.. Stewart, D.. Hardman, K.D., Chan, 
J.H.. Baccanari, D.P.. Tansik, R.U Hong, J.S.. Kuyper, L.F. (2001) 
X-ray Crystal Structures of Candida albicans Dihydrofoiate Reductase High 
Primary Citation Resolution Ternary Complexes in Much the Dihydromco&namide Moiety of 
NADPH is Displaced by an inhibitor J.UedCfiem 44:29212932 

[Abstract] & 



History Deposition 2001-03-22 Release 2001-04-11 


Display Options vi) 


Experimental 

Method 


’ .re X-RAY DIFFRACTION DatafVA 


KiNG 

Jmol 

WebMol 







of Target protein & its Active Site details 
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• 3D ligand structure presentation with CHEMSCAPE software (top left window) 

• Solvent accessible surface of the ligand complexed with protein and in uncomplexed form (top 
right window). Clicking on buttons highlights atoms in 3D picture 

• List of residues in contact with the ligand 

• List of putative hydrogen bonds formed by the ligand 

• Full list of atomic contacts formed by the ligand 

• Values of ligand complementarity (a function of atomic contact surface area and the chemical 
properties of contacting atoms) 

• Prediction of complementarity changes as a function of atomic substitution in the ligand 
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Cyclooxygenase- 2 (Prostaglandin Synthase -2) Complexed With A Selective Inhibitor, Sc-55$ In 1222 Space Group 
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Example 


What is in red grapes? 


♦ Resveratrol (RSVL), a phytoalexin that is found 
in grapes and berries. 

♦ Chemistry : polyphenolic compound 



E-Resveratrol 



OH 

Z-Resveratrol 


/^/ys-SjS^'-trihydroxystilbene (£) 


c/s-3,5,4'-trihydroxystilbene (2) 



Resveratrol: Anti neoplastic action 

Inhibition of Tumor invasion 



♦ Tumor cells produce proteolytic enzymes named 
“matrix metalloproteinases” (MMPs). 

♦ MMP enzyme connective tissues & 

the invasion of tumor cells to normal 

tissue. 

♦ RSVL inhibits the activity of matrix 
metalloproteinase enzyme. 





Resveratrol: Antioxidants 

Protection Against Atherosclerosis: 


♦ By oxidation LDL becomes electrically unstable & a 
free radical generator “bad” cholesterol. 

♦ Oxidized LDL circulates in the blood stream penetrates 
& occupies space within the arterial wall & initiate a 
cascade of events that lead to coronary artery disease 
(atherosclerosis). 

♦ Resveratrol effectively scavenges free radicals and 
inhibits LDL oxidation. 

Free 
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oxidatio 

Resveratrol 



Resveratrol: Mixed Agonist/ 

• In estrogen depfenW^i cells RSVL behaves as 
a mixed agonist/ antagonist 



• RSVL is an aqoinst in absence of E2. 

• RSVL is an antagonist in presence E2. 





1- has distinct binding characteristics at the 
ER -a binding-domain (pocket) which makes it 
recognized as a mixed agonist/ antagonist, 
relative to the pure agonist 

2- The -RSVL isomer is more favorably 
recognized by the human ER-a pocket than the 

isomer. 
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Methodology 

• Download the crystalline structure of the 

Estrogen receptor from the Protein data 

Bank website °DB. 

• define the key amino acids in the active 
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• Building up the structure of E-RS VL. 

• (E)- and (Z)-RSML were constructed using 
HyperChem6. 

• Partial atomic charges were assigned with the 

method 

“AMI” using HyperChem6. 





• Conformational search for the lowest energy conformer 
for each isomer of Resveratrol 

• Possible orientations of the lowest conformer for each 
isomer was aligned on the E2 crystal structure. RSVL 
models were generated by alignment of the phenolic A- 
rings 






Results 

100 PS Dynamic simulation & binding 
mode of “E2” 


At Ops: The docked E2 
was initially recognized by 
3HB with the active site 
residues (catalytic triad: 
Arg394, Glu353 and 
His524) which are known to 
be essential for the reading 
of agonistic activity. 



♦ At lOOps MD, a fourth HB between the 17-OH group of 
E2 and Leu525 was also evident. 


Dynamic simulation studies during 100 PS & 
binding mode of ‘YZ^-RSVL-a” 

^-RSVL-a formed bifurcated (2HB) with only two pock t 
residues (Arg394, and Glu353) through its 4’ -hydroxyl 
group of A-ring, whereas its 3- and 5 -OH groups 

remained unengaged. 



Example 


Antineoplaston (A10): an endogenous cancer 
protective agent (Burzynski, 1973) 



3-(Phenylacetylamino) -2,6-piperidinedione “A10 



2- Augment tumor cell apoptosis: 


a new approach of gene therapy ? 




DNAas a receptor for de novo drug design 



Docking of A10 into DNA 



DNA complementarity CL Docking energy(-) 
Docking energy = E elect + E vdw + E HB 


Docking of A10 into DNA 



DNA complementarity CL Docking energy(-) 
Docking energy = E elect + E vdw + E HB 


Interpretation of docking energy values in light of the structural 

features of A10 analogs 
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